In tuberculous meningitis the site of the maximal infection and of the most dense exudate is the basal cisterns, particularly the cisterna chiasmatis and the cisterna ambiens. This exudate may lead to obstruction of the cerebrospinal fluid pathways, which can be readily demonstrated by pneumoencephalograms (Lorber, 1951) . Calcification of this exudate occurs in a large proportion of children who recover from the diseaseand can be shown two or three years after the onset of the meningitis on radiographs of the skull (Lorber, 1952; Lorber, 1958) . These lesions are in close proximity to the pituitary gland and the hypothalamic nuclei. They may lead to vascular thromboses and consequently to softening of the adjacent brain substance. Furthermore, the hypothalamic nuclei may suffer as a consequence of the variable degrees of hydrocephalus produced by the obstruction of the cerebrospinal fluid.
In view of these very common developments it would be reasonable to expect endocrine sequelae to result from a disturbance of the posterior pituitaryhypothalamic mechanism. Of the endocrine disorders originating in this area diabetes insipidus is one of the best recognized examples.
Nevertheless, although by now thousands of patients must have survived tuberculous meningitis, reports of diabetes insipidus occurring as a complication during or after this illness are very few indeed ( (Acheson and Smith, 1958) , none of the reported cases was in the British or American literature.
No case of diabetes insipidus has developed among 131 surviving children who were treated in the Children's Hospital, Sheffield, and who were followed for two to 10 years after their admission. We have, however, seen and investigated a child through the courtesy of Dr. J. S. Oldham, who referred him to us because of polyuria and polydipsia, and who was proved to have true diabetes insipidus.
Case History R. was born on February 9, 1945, and was the oldest of three children. He weighed 7 lb. He contracted tuberculous meningitis in 1948 at the age of 3j years and was treated with intramuscular and intrathecal streptomycin. The total duration of treatment was 75 days and during this time he received 40 intrathecal injections of 50 mg. each. Following this illness he was left with severe visual and hearing defects. He was almost blind in the left eye and had poor vision in his right eye. His left ear was almost deaf and his right ear was also affected. His mental development was normal and he attended ordinary schools, as no vacancy could be found for him in a school for partially-sighted children. His headmaster reported that in spite of his physical handicaps he successfully competed with his contemporaries in academic work and he would have been above the average but for his disabilities. According to the school records his height and weight were as follows: (Nelson, 1954) .
His penis and testicles were very small for his age and there were no secondary sexual characteristics.
The presence of bilateral optic atrophy and partial deafness was confirmed. Blood pressure was 120/80 mm. Hg. There was no meningism.
Investigations. The cerebrospinal fluid showed slight abnormalities consistent with recent tuberculous menin-gitis (43 white cells, protein 55 mg.%; sugar 41 mg. %). His urine was normal chemically and microscopically and no tubercle bacilli were seen, cultured, or recovered from inoculation of guinea-pigs. The specific gravity, however, was persistently between 1,000 and 1,005. There was no evidence of renal failure.
His visual acuity was 3/60 on the right and there was light perception only on the left. The visual fields were not constricted. Electric audiometry showed a hearing loss of 30 to 40 decibels between frequencies of 128 and 2,048 on the right ear and 75 decibels on the left ear. The resting record of the electroencephalogram was normal but over-breathing produced an abnormally big build-up with dysrhythmic changes suggesting minimal, focal residual damage.
A radiograph of the skull confirmed the presence of the suprasellar calcification. An intravenous pyelogram showed a normal kidney outline on the left, but there was no visible secretion on the right. His bone age was between 7 and 8 years.
The polydipsia, polyuria and vomiting continued. He woke several times in the night to pass large quantities of urine, but he responded well to a trial of posterior pituitary snuff. As his polyuria could not be explained on a renal basis, the test recommended by Carter and Robbins (1947) (and modified from that of Hickey and Hare (1944) ) was performed on September 10, 1957. (Fig. 3) .
The test was performed as follows: fluids were withheld for eight hours preceding the test and then 20 ml. of water per kg. of body weight were given by mouth over a period of one hour. Thirty minutes after the period of hydration was begun, an indwelling catheter was inserted. Urine specimens were collected in 15-minute periods and the urine flow was calculated in ml. per minute. After two control periods with an adequate urine flow, a solution of 2-5 % NaCl was given intravenously at the rate of 0 -25 ml. per kg. per minute for 45 minutes.
Using this test on normal individuals or in those with psychogenic polyuria there is a marked reduction of urine flow beginning after 15 minutes. In cases of diabetes insipidus there is no response.
In the case of R. the urinary output during the first two 15-minute control periods was 5 ml. and 3 ml. per minute respectively. During the intravenous infusion of 2 -5 % saline there was no significant reduction in the rate of urinary flow whilst at the conclusion of the infusion and immediately after the rate rose to 8 ml. per minute. The specific gravity of the urine remained very low. The test showed conclusively that this was not a case of psychogenic or habit polyuria but true diabetes insipidus.
He was then given an intravenous injection of 0 1 ml. of pitressin to find out whether the diabetes was of renal or pituitary origin. There was an immediate and gross reduction in the urinary output to 0-1 ml. per minute. The volume of this sample was too small for the estimation of the specific gravity, but that of the next sample was 1,012 (Fig. 3) , showing that the diabetes insipidus was pitressin-sensitive and of pituitary-hypothalamic origin.
Treatment of the Diabetes Insipidus. Treatment was begun with pituitary snuff starting at first with one capsule in the evening and after two doses was continued with one capsule morning and evening. On this regime his fluid intake and urinary output fell by about one half and varied between two and three pints per 24 hours. The specific gravity of the urine frequently rose to 1,012. This was not considered to be sufficiently good control, especially as he still woke up several times in the night, and therefore his treatment was changed to intramuscular pitressin tannate. The dose was gradually increased from 0 * 3 ml. on alternate days to 0 -6 ml. daily. On the latter dose his fluid intake varied between 23 and 31 oz., and his urinary output between 15j to 20 oz. daily. The specific gravity of the urine rose to 1,020. He stopped vomiting.
He was discharged home on a maintenance dose of 0 6 ml. of pitressin tannate on alternate days. mL/in. 
Discussion
The diagnosis of diabetes insipidus of pituitary and hypothalamic origin has been established beyond -doubt in our patient. He is now making good progress on pitressin treatment. It is not clear, however, whether the diabetes insipidus is a very late sequel of his first attack of meningitis which healed by meningeal calcification, or is the result of his second attack. In the earlier reported cases of diabetes insipidus the onset was either during the active phase of the meningitis or after recovery, but in none of them was it delayed by more than three years. Taking these features as guidance it seems likely that in our patient the second attack was the precipitating factor, although it is probable that the damage resulting from the first attack paved the way for the development of the disorder. That damage to the hypothalamic-pituitary mechanism did occur as a result of the first attack is undoubted, not only because of the presence of intracranial calcification immediately above the sella turcica, but more so because of the considerable retardation of the boy's growth and skeletal maturation, and by his apparent sexual infantilism. The last feature is not yet adequately proven as he is not quite 13 years old. Sexual infantilism and dwarfism was noted by Inglessi (1954) in a boy who was 14 years of age at the onset of the meningitis, and 171 when the diabetes insipidus developed.
Another interesting feature of diabetes insipidus following tuberculous meningitis is that it is apparently capable of spontaneous recovery. Three of the reported cases recovered completely two to two and a half years after the onset, but in none of these was the diagnosis of a true diabetes insipidus adequately established. Summary This is a case of a boy who survived two attacks of tuberculous meningitis. The first attack occurred at the age of 31 and he recovered with no deterioration in his good intelligence, but with grossly diminished vision and hearing. Subsequently his physical growth became very slow. At the age of 12 he had another attack of tuberculous meningitis. During the fifth month of treatment he developed the typical symptoms of diabetes insipidus. This diagnosis was established by salt and water loading tests. Treatment with pitressin led to satisfactory control of his polyuria and polydipsia. At the age of 13 he has shown no evidence of any secondary sexual characteristics.
The literature relating to diabetes insipidus following tuberculous meningitis is reviewed and its great rarity is noted.
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